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PURPO§E 

The objective of this study was to develop simple, inex- 
pewive, accurate, and maintermince-free turnout stmctukes for 
dissipating excess flow energies, measuring the rate of flow, and 
releas- flows up to 5 cfs f rom canals or bw head pipelines into 
farmers8 ditches. 

OMCLUSIONS 

1. A weir bax turnout with a 3-foot-wide by 4-foot-long basin, 
a 3-Coot suppressed rectangular weir, and the plank baffle shown i n  
Figure 10C will satisfactorily control a d  measure flows ts 5 cfs. 

2. A weir BQx turnout with a 3-foot-wide by 7-foot-long basin, 
a 3-fost suppressed rectangular weir, anid the plank baffle stsown in 
Figure 3E will control a d  measure flows to 5 efs with effective heads ' 
up to  6 feet on the contrzl gate when this gate is at the hasin head wall 
F igures  2 and 7). Higher effective heads are permissible when the 
eorntml gates are six or more pipe diameters from tbe ends of the weir 
box inlet pipes. 

3.  A quiet pool on tog of the cover of the submerged baffle 
provides an excellent loeation for the weir head gage. 

4, The width of the basin at the weir, and hence the leagth of 
the weir crest, s b l d  be held witbin plus or minus 114 inch so tbat 
.the weir tables, which are based on a 3-foot-tong crest, can be used 
$with reasunable accuracy. 

\ 

5. The weir blade must be set level and be sealed to the side 
walls to function pmperly. It is important that the zero of tbe head 
gage caiacide with tbe level of the weir blade. 



vented to obtain stable ope&iioa, A 1 -inchGipe at each end s b u l d  
be zdequate. 

'7, The head required to release 5 cfs into the turnout structure 
witb the 15-inch control gate in the head wall  fully open was 0,10 hot 
Figure 8D). 

8, Submerging the weir causes the discharge coefficient to 
deviate fronr the unsubmerged values at a rate somewhat less than that 
given in Table 12 of the Water Measurement Manual (Figure 8C). 

9. A large accumulation of gravel in  the weir Basia had no 
affect an the discharge coemcient at low~~flows, but raised tbe ca- 
efficient 4.6 and 6.4 percent for 5 cfs with the 15-anch head wall 
gate partly closed and full open, respectively, 

LO. The Y a m  T-baffle and a msdificatisn of i t  were found to 
be unsatisfactory at flows greater tbaa about 2 cis when the head 
dllrfererrthl across the coatrot gate located in the head wan was 1 
foot or more (Figux-es 3A, 3B, and 4). 

The recommended weir turnout design resulted from the 
cooperative efforts of Bureau of Reclamation forces i n  the field, and 
in the Canals and the Hydraulic Labratoky Branches of the Assistant 
Commissioner and Chief Engineer's office in 'Denver, Colorad$. 

There is a continuing need for simlple, effective, and inex- 
pensive structures to take irrigation water from supply canals, 
measure the rate of now, and release the water into farmersa Wth~. ,- 
These turnout structures usually must regulate the flaw rate, contkl 
a d  dissipate high velocity currents, and prowide a reasocmbPy quiet 
pool rapstream from a measuring weir. Tk structures should be 
economical to buiO.d, simple ~ n d  troublefree to operate, accurate, 
and as maintenance-free as is feasible. A turnout which fulfilled 
ttbese requirements for small rates of flow and s-mall heads, and 
known as the Yakirma-type weir tumout, was developed on the Yakima 
Project. Washington, Figure 1. I%is turnout, which utilizes a 
Cipalletti weir for measuring the flow, was described and discussed 
in  a field trip report dated November 14* 1951 by S, T, Lsrsen. 

The advacce of the irrigation phase of tbe Columbia Basin 
Project renewed the demands for inexpensive turnouts and tbe Yakbaa- 
type structure was suggested for use on the project, In some cases 
the flow rates and operating heads will be within the ranges kuowa ta 
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cases the discharges and heads &ill be much &eater. To h n a k  
th t  more severe operating conditions it appeared. that tht ! S ~ N C W ~ U  1; would Rave to be enlarged, or that  design changes WQUM \have to be 
mode. The most s e v e r e  conlit ion anticipated is a 5 second-Soot flour 1. 
with a 6-foot head differential  across the  control  valve, This head 
differential  is the elevation difference between the water  s u r f a c e  in 
the  head box and that in  the weir pool. 

As previously mentioned, O h c  Yakinra-type turnout u s e s  a - 
Cipplleltti wei r  for the flow measurement, In order to, u s e  standard ' 

discharge  tables for a Cipollett i  wei r  the basin m u s t  have a width 
i b u t  two and one-half t imes the wei r  length, a 'length a b u t  faor 
t i m e s  the wei r  length, and a depth below the w e i r  crest about equal 
to the maximurn head on the crest, This means t ha t  a turnout using 
a Cipolletti we i r  must be retatively large for tlrp dischar* passed. 
d seduction i n  the s t r u c t u r e  size for a given turmout capacity was 
sought a5 a means of reducing the cost per s t ruc ture ,  and, a f t e r  
considering variaus types of weirs and their basin requirements,  it 
was determined that a rectangular  suppresstrd w e i r  would pe rmi t  
the narrowest structure. The basin length would be  a function of 
the effectiveness of a system sf baffles in dis t r ibut ing and quieting 
the flow as it entered the basin. 

Pre l iminary  c o n s ~ d e r a t i o n s  suggested that  two s t r u c t u r e s  
would be needed to  gain the  utmost economy i n  the  field installations. 
One woul3 be intended for flows u p  to 2 d s  at heads not greater than 
1 foot. The other would be intended f o r  discharges up t o  5 c f s  and 
heads up to 6 feet. Xz was subsequently determined  by 'iaboratory 
tests that  the smaller s t ruc ture ,  as finally developed, would be 
satisfactory for discharges  up to 5 cfs with head differentials up to 
3 feet, and that the s a m e  s t r u c t u r e  would be sa t i s fac tory  for heads 
of more than ti feet provided the control  gate -was placed in  the  inlet 
pipe well ups t ream from the basin, instead of on the basin head wail, 
A discussion of the Ilaboratoq te s t s  on the w e i r  box turnout using 
the suppressed  rectangular weir, and of the  results obtained by the 
tests, is prc-sented i r r  this report, 

Descr ipt iaq of Ft~lt-sized Model 

For the turnout quantit ies considered for the Columbia 
Basin Project, the field &ructures  are not large being about 3 feet 
wide and less thjn 22 feet  long. The 'laboratory model was therefore  
made full  size* and it consisted of a 15-inch inlet pipe, a head box 
contaioing a 15-inch square-leafed i r r i g a t i ~ n  gats, and a combination 
stilling pool and measuring weir  basin [Figure 2). A 12-inch gate 
valve upsbream of the 15-inch inlet pipe, and the  15-inch i r r igat ion 
gate on the  head box wall provided regulation of the r a t e  of flow and 



the upstream e d  d the b i n  to disperse the jet issuing fIom tbe 
gate to provide smooth flow to the measufing weir, The measuring 
weir was of the rectangular suppressed type with a rnacyed metal 
blade. The blade extended across the full width of the basin and was 
mounted a t  the top of the up6tream face of the movable wall which - 
was used to torn the downstream end of the basin. A tailgate farther 
downstream in  the model penniated raising the water susdace so t b t  
the weir could be submerged. Water was supplied to the model through 
the central laboratory supply system which contained Venturi meters  8 

for measuring the rate of flow. After passing through the model t k  
water was returned to the laboratory reservoir  and was redrculartecl. 
Suitable instruments such as piezorneters, qanometers,  and staff 
gages were provided for  measuring the water depths and heads, 

The same basic model was used for the developmeat of 'two 
s t r u c t u r e s ;  i, e,, the 2 cts and the 5 cfs turnouts, The W e r e n e e  in 
the two turnouts lay in the design of the baffle covers and the length 
of the weir _pools, Most ob the tests were conducted with the 15-inch 
irrigation gate mounted on a wall of the head%&'which formed the 
head wall of the weir basin. This arraagement provided the highest 
flow velocities and tbe most difficult flow control problems. More* 
over, this was the location most Iikely to be used in the field stauc- 
t u n s  because ~f the nearness of the regutathg gate to the weir gage, 
N e a r  the end  of the test program the gate -was removed a d  the pipe- 
line was extended through the head box so that the weir basin was 
supplied directly from the pipeline. Flow and head regulation in 
the tests  with this type of entrance were accomplished with the 12- 
inch $ate valve 18 feet upstream tram the model b i n ,  and with a 
second gate valve in the? permanent laboratory water supply system. 

Turnout Structure for 5 ds with a 6 - f ~ o t  Head 
Differential. on Control Gate 

Preliminarv Tests--T-baffle 

The T-shaped baffle of the Yakima turnouts was tested i n  
the model basin &Figures 2 and 3A). Fairly gad flow mnr8itrons; 
occurred in  ttw pool a t  cliischarges to abut  2 cfs and b a d  <iiiCfer- 
sntials up to 1 foot across the gate. A t  k.4 cfi the water-surface 
fluctuation in the pool downstream of the baffle was 1/2 inch measured 
Ircm the peak of the waves to the bottom of the troughs (Figure a). 
With 3.8 cfs at a 1-foot head differential, the baffle was not adequate 
and there was c a o s i d e ~ b l e  eddying and boiling in the pool (Figure 4B). 
in addition water overtopped the horizQultat M e  arm and sp1;114 inPo 
the weir pol, These tests showed that better baffling was r e q u i d  
if discharges of 5 cfs wece to be mAe~sumd satisfactorily, 



Dcvelogment of Battle 

Modified T-baffle. The Y a k h a  T-baffle was modified by 
adding a horizontal 4-inch-w%de shelf to the upstreom face of the 
upright, cutting a 4-inch-- by 6-inch-#ride opening at the bottom 
of the upright, and p b c h g  a cover over  the area fmm thrt head walP 
PO the Rorkantd. T-board Figure 3s). Somewhat better flow was 
abtained with 3 b  baffle, but it was stiU not considered satisfactory, 

Wide center boardl with side wall deflectors andl cover. A 
baffle was suggested in which the flow wms made to pass through side 
passages of kraovm area, and then caused to flow inward in a manner 
intended to pmducc energy &siptition and improve flow dktsibutSon 
(Figure 3C). A =all 314 inch thick, 27 iacchcs long, and extending 19 
inches upward fmm the floor to a subrr~erged coves \was placed in the 
basin in frant of the gate opening, Water flowed around each side of 
the wall and was then deflected inwar/$ toward the passage center.line 
by baffles placed nt the side watts avid a short distance downst,rpam, 
The submerged cover e ; ~ t t # ! ~ d  4 feet ~ d w n s t r e a m  from the head wall 
and was tightly sealed t@. %t?% head, f,mx a d  basin waUs,, T k  length of 
the ,basin was inemasd from 4 feet to 7 feet by ~ I P i u a g  the weir  wall 
downstream. Benes flow :as olr1tained ~ 4 t h  this baffle than with the 
previous designs and a dkcharg6i rzf 5 cfs could be passed without 
extreme turbulence (f;"igure 5). Less turbulence occurred when the 
contmt gate was partly apened than when it was opened all the way 
(Figurns 5B and 5A). Changes in the width of the center ohstructtion 
and iur the size and shape 0 0  the side wal l  deflectors changed the 
flow paitem to some degree, but did not produce acceptable condi- 
tions. Removal of the side wall baffles slightly impraved the flow 
conditions when the gate was at or near the lull open position, The 
head loss across the baffle was f u u d  to be high and a difbcrenthl 
of more Ohan l foot was required to pass 5 cfs when the 15-inch gate 
*wrts full open. 

Tool far head gage. It was bclicved that if a quiet pool c ~ u l d  
be created in the structure, a staff gage could be installed in it and 
rapid a d  accurate measurements could be made sf the head on the 
weir. Such n pool was formed near the upstream end af the weir  
basin by placing a 2 x 8 timber on edge across the upper surface 
of the submerged cover @%gum SC),.. The bottom of the 2 x 8 
notched at three places to permit cdmrnunication between the water 
in the we ir  -in and in the measuring paol. When the cover length 
was reduced from 4 feet 0 inches ts 2 feet 4 inches, considerably 
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vertical 2 x 8 timbers, spaced 1 i a s w a & - u r t e n d i n g  19 inches up 
from the floor to the submerged cover. prtnfuced good flow1 and per- 
mitted u discharge of 5 cfs at a head differential of 0.43 fbet, Another 
baffle made of four 2 x 6 timbers, spaced 1 inch apart, tn canjunction 
with the sealed submerged cover, produced somewhat b ~ t t e r  f low 
[Figures 3D an<! 6A and B), and a 5 cfs flow required & head differem- 
tial on the gate of only 0.40 feet ,  Head measurementk on the staff gage 
at 5 cfs differed by less than 0,005 feet when the gat:& was operated at 
the futi open o r  ~i;ar)ity ciosed psit ion.  

Clogging of plark bafiles. The possibility of the plank baffles 
acting as trashracks anti becomkng clogged with /weeds was considered, 
and th test was made in. which a 5-gallon can of leafy pondweed and w a -  ,, 
t e r  stargrass was slvarly emptied into the head box of the model while ,'* 
5 cfs w-as flowing through the fully o p e d  gate, Norre of 'he weeds 
caught on the baffle and all were carried through the weir basin a d  out 
of the structure (Figure BC), Clogging was, st i l l  consMered a possibil- 
ity. however, because papers, turnbileweeds, and other large foreign 
objects  could easily enter the main casual and be carried into the turn- 
outs. If clogging should occur, the baffle would be difficult to clean 
because of the sealed cover over the area upstream from the: p h k ,  
This polrti~n of the coves was therefore removed to provide an opening 
for the removal of debris, A 2 x 12 was phccd on edge on the cover 
above the baffle planks to prevent wader  from splashing hto the head 
measuring pmf, The flow in the weir basin was adversely affec:wl. by 
the removal of the upstream portion sf the cover and the head readings 
in the measuring posl for a 5 cfs f low differed by about I inch at the 
f u l k p e n  and the partly open gate settings, Several minor revisions to 
the batns planks and spacings failed to produce any significant flow im- 
provement, 

Recommended pianrk bafne, A nonwatertight, removable covet 
over the m f l e  cleansut opening m g u s e  3E) produced nearly as good 
flow in the w e i r  basin as the -watertight cover, The difference in head 
indicated at the staff gage for a 5 cfs flow witk the gate  fun and p m l y  
open was 0,025 feet (Figures 7 and $A), Boils occasionally occurred 
in the b i n  when the gate.was at or near the PISU open position, but they 
were considered not frequent enough to be dett :mental to the over-all 
performance (Figure ?A), 

The reht ion of the ra te  of flow and the head on the we i r ,  as 
measured in the staff gage pool, is shown in Figure 8A for conditions 
where the gate is full open with the minimum head, and w r k r e  the gate 
is partly opened with a 6-foot head differential, The test points with the 
fully opened gate and with the partly opened gate a', discharges greater 
than 2 cfs closely agree with the values given for s 3-foot suppressed 
;rreir in Table 8 of the 1953 edition of the Bureau of Reelamsation Water 
Measurement Manual (Figure 8A). A t  nsws less thm 2 cfs the head 
reading is about Q-017 foot less for partial gate openings than for full 
openings, This deviation from the Table 8 curve at p a ~ t h l  gate openings 



signers decided that new weir tables would be prepared for these 
structures, and there would be no nee$ Tor dcve3oping a w e i r  having 
a more nearly constan; coefficient. The plank baffle and submerged 
cover design shown i n  Figure 3E is therefore considered suitable for 
field structures. The relation of the coefficient of discharge to the 
bead on the w e i r  f o r  this turnout design is shown in Figure 8% and the 
relation of head loss to the ra te  of flow with the gate full open is shown 
in Figure 8D, 

Study of Turnout Operatian - 
Effect of submerging weir, The change in discharge coeffi- 

cient resulting from submerging tfie weir was determined by raising 
the tailgate of the model, At slight submergences the coefficient was 
greater than without submergence. and at  greater  submergences the 
coefficient decreased (Figure &C). TPbi is in general agreement with 
the submergence data presented in Table 12 of the Bureau of Reclama- 
tion Water Measuremenx h3mua1, which tabulates the eorrecbion to be 
applied to the discharge 'indicated by the measured weir head (Figure 
K), The test data for  the turnout structure,  wher. presented in the 
sanle form as that in the above table, is somewhat higher than the table 
values a t  the higher subme~gences,  

Effect of sand deposits In basin, Considerable quantities of 
dirt and sand may enter  the weir m t n s  from the canals, and by dew- 
sizian due to  winds, These accumulations might become large in stmc- 
t a res  that are not periodically maintained or are operated continuousiy 
f o r  long periods s f  time, The effect of such deposits upon the accuracy 
of the now measurements was determined by placing pea gravel in the 
model, The material deposited in field structures wil l  no doubt be much 
smal ler  than pea gravel and may in most case& be washed away undcr 
normal operating conditions. However, i t  w a s  desirable to =certain 
w h t  the effect of such deposits wculd Be on the efffqiency of the weir 
so the use of t he  larger  material was satisfactory.. Three bushels of 
gravel were piaced in the basin at the foot of the weir &tt tlrre first  test, 
Check readings were takert after several  hours ~f operg'iirm had elapsed 
to stabilize the position of the gravel (Figure 9A), At low flows the co- 
efficient w a s  unchanged and at 5 cfs  the coefficient was slightly increased, 
;\lore gravel was added to bring the gravel deposit up to the weir crest, 
After 4 hours o p e r a t i ~ n  at 5 cfs w i t h  a 6-foot head differzntial on the con- 
trol gate readings w e r e  again taken, T h e  coefficient remained uncharged 
at the low flows but was 4.6 percent higher than initially at 5 efs with a 
6-foot head differential on the control gate, and 6.4 percent higher at 
5 cfs  with the gate Pu,lly opened. The  gravel deposit a t  the end of the 
rest is shown in Figure 9B, 

Effect of' air vents at weir, The t w s  air vents piaced just down- 
s t ream o'l the w e i r  blade and below its crest (Figure 2) were kept open 
in all preceding tests, When these vents were closed. unstable flow oc- 
curred at the crest.  -particulasIy at the higher discharges. because 



w e r e  reopened s t c d y  n o w  resumed, The vents are therefore con- 
sidered essential for satisfactory operation of the rneasux$mg w e i r  
and should be included in all prototype strirc tuses. and be':arpanged 
s o  as to be nonclogging, 

Turnout Structure for 2 cfs with &-foot Head 
Differential cea. Control Gate 

* 
Development of Design 

Xt seemed possible to decrease the size of the turnout struc- 
:awe for the smaLler discharges and gat? differenti* and tests were  
made to determine what changes would be practical. The tests showed 
that for the 2 cfs  structure the baffle cover could ba shortened l foot 
on the downstroam end, and the cleanout cover upstfieam of the baffle 
planks could be removed, The height. size, and spacing of the baffles, 
rwd the position of the cover w e r e  leh unchanged ~ i g u c s  I08 and 3€), 
The width of the basin was retained at 3 feet because this was consid- 
ered the minimum practical size f ~ r  construction and maintenance pur- 
poses, The flow conditiom produced by ?his design at 2 cis were ex- 
cellent. and it appeared that the 7-foot-long basin e w l d  be sihortened 
to 5 feet. Excellent Row eccursed with the 5-hot-long basin and the 
design was further simplified by removing the portion of the cover down- 
stream from the measuring p o l  (Figure IOB), Good flow persisted and 
the basin was shortened to 4 feet. 

X 
RecammenQed design, The 4-foe:-long by 3 -foot-wide basin 

with the four 2 x 6 planks spaced 1 inch apart, and with  the short sub- 
merged cover and measuring p o ~ l  constitutes the recommended design 
for the 2 cis, 1-f~ot  head differential ' tmaut stxlscture (figure lK], 
Flow conditions in the bash, and Red-measurements in the me==% 
paojl. were excellent at the design conditions ~ i ~ ~ s  Zl na 13A), 

Adopted Designs for 5 cfs with Heiad Biife~entEai Lixnits 
of 3 and 6 F2et on Control Gate 

Extension of Tests on 2 cfs Turnout Strrlcture 

5 cfs with a 3-foot head differential limit on control gate. The - 
recommended design QS the 2 cPs structure was §ubje!Ctesl to progres- 
sively increased discharges to find tBe practical operating limits and to 
obtain data for calibration curves, The f low at 3 cfs with the gate full$ + 
opened (minimplm bead), and at 3 cfs with the: gate partly closed and a 
head differential of 3 feet, was satisfictory (Figures 12A a@ B), A t  5 
cfs with a 3-foat head differential the flow was somewhat turbulent, with 
either fc!l open or pu-tly closed gate, but not so disturbed that n e o n -  
able flow measurements; could not be made (Figures 12C and D), The 
relation of the ra te  of flow to the b o d  OR the weir  (measured in the staff 
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8 of \Gater Measurement - ~ a n u a l  are also shown on these figures, A 
deviation of the test points from the table values w a s  not&, prrticu- 
larly in the case with  a 6-foot head on the c o n t t ~ i  gates. The relation 
sf the discharge coefficient to the head on the weir is shown in Figure 
13C. On the basis of these tests it was the designerse opinion that the 
2 cfs structure eouid be used without change for Oows up to 5 cfs with 
head differeatials an the control gate to 3 fee:. This design isb there- 
fore incorporated in ab.3 Type 1 al~d Type 2 structures shown in Figure 
16 (Drawing No. 10-L 5315)- A table, biased upon the test data. was 
prepared to show the dfschalrges at a suitable range of heads dn the 
weir (Figure 16'). Vertical columns appear in the table far differen- 
tial heads on the control gate (y) of 0-25,  1, 2, and 3 feet in occonf 
with the deviations shown i n  Figures 13A, B, and C ,  

5 cfs with a 6-foot head differentia; on the control @.e, The 
discharge coefircient wtth 5 cis and a h e a d ~ m e r e n t t a l  on the gate 
greater than 3 feet dttt*inteb too much to be acceptable when the gate 
was located in the head wall of the basin (Figures 1X and 21, The 
model was therefore modified by removing: the gate at the basin head 
wall and by extending the 15-inch conduit through the head tmx to the 
basin (Figure 2). This arrangement represented the case where the 
turnout control is at. o r  near,  the canal bank and the flow enters the 
weir basin through the filled 15-inch inlet ,nipe, The ra te  s f  f l ~ w  20 
the basir, was controlled w i t h  the 12-inch%&ve in the line XO feet up- 
stream from the weir basin; ac#li the desired head differential an this 
valve couOd be: se t  by adjusting this valve an$ ar second valve farther 
upsaream in the supply tine, Tests were m&de at nows of 3 and 5 c k  
with the 12- inch valve fuli open, and with the valve partly closed, with 
head differentials of 3 r;ri 6 feet [Figure 14). Quite g o d  perfomance 
was obtained an;" the test data is shown in Figure I %  for the condition 
where no air eniiirs the vent in the pipe line below the valve (Figure Z),. 
The design i s  therefore incorporated in the: T-ype 3 structure shown in 
Figure 16 (Drawing No, 40-0-5315)- There was little difference be- 
tweec the curves for the vsrious test conditions, and only one tabular 
columt: was required for the T,vpe 3 structure (Figure 16). 

Effect of air vent &elow pipeline control vabve. An additional 
test was made in which the 4-inch air vent in the pipefine just downs 
of the 12-inch gate vahc: {Figure 2) was opened, and the gate was s u  
jected to up&kream heads up to 8 feet, The discharge-to-head relation 
ship at the weir remained unchanged, but at the higher heads a hydrau- 
lic jump occurred in the pipefine and trouble r-as experienced in the 
basin with air that was entrained in the jump. Much of the a i r  surfaced 
in the open area between the head wall and the baffle planks and waves 
were created which carried through the basin, The remaining air passed 
under the cover anb surfaces in the weir pool where i f  created ddlitional 
waves. These small choppy waves communicated with the water in the 
measuring pool ant! caused undesirable surface fluctuations. It was con- 
cluded that air vents shouid not be provided below the gates of the Type 
3 structures and that this t-ype structure should not be used in settings 
where there is danger of cavitation below the throttling valve, 



A. Weir &ax purrport: with Cipollctts wczr 

B. lVc:r yrwi.  uppcr par1 of T-baffle, and CipY.ict?i weir - F l o w  
s b u t  0.5 cis. 







A. 1.4 c=Is with 1 foot bead ar! eon- 
trst gate 

B. 3 cfs with 1 root head an control 
gate 

WEIR BQX TURNOUT STUDiES 
:aditions - 5 foot Ioog weir basin with Yaldma-type 

Fullsfre mdel 



A. 5 cfs w i t h  1-67 loot head dkfferential 
on full-open 15 inch coatroi mtc 

B. 5 d s  - 6-16 foot head differen<- C. 5 d s  - 1-14 foot head dLfPcren- 
thl on 15 inch cantrol pte S.5'* tial oro Cull open 15 inch control 
*PC* gate. 2 x 8 am top of cower 

f o m  auiet Bleasuring pod, 

bVEIR BUX TURNOUT STUDIES 
Flow coaditiolns - ? dost lmg weir bassin with wide center nlanir W l e ,  

s i d e d  d e f k t o r s ,  4 submerged cover. 
FuU site model 





A. 5 cis - 0.40 foot head Werentid oar full opun 
IS inch coaxroll gate. 

B. 5 cfs - 6.0 foot he& clifferentirl on 15-inch 
coatrol gate 5.2 inches open 

WEIR BOX T U R ~ ' C Y ~  STUDXES 
Flow csadftim~ - 7 foot lumg b i n ,  S ds-6 foot head turnout structure 

with reccunxaended plYnk mle,  submerged cover. 
ud ranowable cleanoat 

Full size madel 





A. Pattern assumed by 3 bushels of prr gravel 
after 2.3 hour rraa at 5 cbs with fuPL qwn con- 
trol gate. 

B. -tern asstmxcd after more gxavel was ddcd  
to that &ora in "A*' a d  after 4 hout mm at 5 
cfs with ti foot head diffenatial on cantml gate. 

WEIR Sax TURNOUT STUDIES 
Gravel dopasits used in tests 

Full she model 


















